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which dynamically scalable and often virtualized resources
are provided as a service over the Internet. Users do not need
to be an expert in the technology infrastructure in the
“cloud” that supports them. Cloud computing can be divided
into different services, such as Infrastructure as a Service
(IaaS), Platform as a Service (PaaS), and Software as a
Service (SaaS). Cloud computing services often provide
common applications, such as video games, online that are
accessed from a web browser, while the software and data
are stored on the servers in the cloud. The term cloud is used
as a metaphor for the Internet, based on how the Internet is
depicted in computer network diagrams and is an abstraction
for the complex infrastructure it conceals.

[0136] A Game Processing Server (GPS) (or simply a
“game server”) is used by game clients to play single and
multiplayer video games. Most video games played over the
Internet operate via a connection to the game server. Typi-
cally, games use a dedicated server application that collects
data from players and distributes it to other players. This is
more efficient and effective than a peer-to-peer arrangement,
but it requires a separate server to host the server applica-
tion. In another embodiment, the GPS establishes commu-
nication between the players and their respective game-
playing devices to exchange information without relying on
the centralized GPS.

[0137] Dedicated GPSs are servers which run indepen-
dently of the client. Such servers are usually run on dedi-
cated hardware located in data centers, providing more
bandwidth and dedicated processing power. Dedicated serv-
ers are the preferred method of hosting game servers for
most PC-based multiplayer games. Massively multiplayer
online games run on dedicated servers usually hosted by a
software company that owns the game title, allowing them
to control and update content.

[0138] Users access the remote services with client
devices, which include at least a CPU, a display and I/O. The
client device can be a PC, a mobile phone, a netbook, a PDA,
etc. In one embodiment, the network executing on the game
server recognizes the type of device used by the client and
adjusts the communication method employed. In other
cases, client devices use a standard communications method,
such as html, to access the application on the game server
over the internet.

[0139] Embodiments of the present disclosure may be
practiced with various computer system configurations
including hand-held devices, microprocessor systems,
microprocessor-based or programmable consumer electron-
ics, minicomputers, mainframe computers and the like. The
disclosure can also be practiced in distributed computing
environments where tasks are performed by remote process-
ing devices that are linked through a wire-based or wireless
network.

[0140] It should be appreciated that a given video game
may be developed for a specific platform and a specific
associated controller device. However, when such a game is
made available via a game cloud system as presented herein,
the user may be accessing the video game with a different
controller device. For example, a game might have been
developed for a game console and its associated controller,
whereas the user might be accessing a cloud-based version
of the game from a personal computer utilizing a keyboard
and mouse. In such a scenario, the input parameter configu-
ration can define a mapping from inputs which can be
generated by the user’s available controller device (in this
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case, a keyboard and mouse) to inputs which are acceptable
for the execution of the video game.

[0141] In another example, a user may access the cloud
gaming system via a tablet computing device, a touchscreen
smartphone, or other touchscreen driven device. In this case,
the client device and the controller device are integrated
together in the same device, with inputs being provided by
way of detected touchscreen inputs/gestures. For such a
device, the input parameter configuration may define par-
ticular touchscreen inputs corresponding to game inputs for
the video game. For example, buttons, a directional pad, or
other types of input elements might be displayed or overlaid
during running of the video game to indicate locations on the
touchscreen that the user can touch to generate a game input.
Gestures such as swipes in particular directions or specific
touch motions may also be detected as game inputs. In one
embodiment, a tutorial can be provided to the user indicating
how to provide input via the touchscreen for gameplay, e.g.
prior to beginning gameplay of the video game, so as to
acclimate the user to the operation of the controls on the
touchscreen.

[0142] In some embodiments, the client device serves as
the connection point for a controller device. That is, the
controller device communicates via a wireless or wired
connection with the client device to transmit inputs from the
controller device to the client device. The client device may
in turn process these inputs and then transmit input data to
the cloud game server via a network (e.g. accessed via a
local networking device such as a router). However, in other
embodiments, the controller can itself be a networked
device, with the ability to communicate inputs directly via
the network to the cloud game server, without being required
to communicate such inputs through the client device first.
For example, the controller might connect to a local net-
working device (such as the aforementioned router) to send
to and receive data from the cloud game server. Thus, while
the client device may still be required to receive video output
from the cloud-based video game and render it on a local
display, input latency can be reduced by allowing the
controller to send inputs directly over the network to the
cloud game server, bypassing the client device.

[0143] In one embodiment, a networked controller and
client device can be configured to send certain types of
inputs directly from the controller to the cloud game server,
and other types of inputs via the client device. For example,
inputs whose detection does not depend on any additional
hardware or processing apart from the controller itself can
be sent directly from the controller to the cloud game server
via the network, bypassing the client device. Such inputs
may include button inputs, joystick inputs, embedded
motion detection inputs (e.g. accelerometer, magnetometer,
gyroscope), etc. However, inputs that utilize additional
hardware or require processing by the client device can be
sent by the client device to the cloud game server. These
might include captured video or audio from the game
environment that may be processed by the client device
before sending to the cloud game server. Additionally, inputs
from motion detection hardware of the controller might be
processed by the client device in conjunction with captured
video to detect the position and motion of the controller,
which would subsequently be communicated by the client
device to the cloud game server. It should be appreciated that
the controller device in accordance with various embodi-



